
18: Open circuit and short circuit 

 

For o/c there will be a voltage but no current. 

For s/c there will be a current but no voltage. 

-for the circuit shown below find:EX.1:  

1-the open circuit voltage between points (a) and (b) 

2-if the points (a) and (b) are short circuited, find the short 

circuit current. 

 

 

 

 



Solution:- 

1-when ab are open :𝑉𝑎𝑏 = 𝑉𝑅2 = 80 ∗
10

10+10
= 40𝑉 

2-when ab are short circuited, then 

 

 𝑅𝑇 =
𝑅2.𝑅3

𝑅2+𝑅3
+ 𝑅1 

=
15 ∗ 10

15 + 10
+ 10 = 16Ω 

𝐼𝑇 =
𝑉𝑇

𝑅𝑇
=

80

16
= 5𝐴 

𝐼𝑠𝑐 = 𝐼2 = 𝐼𝑇

𝑅2

𝑅2 + 𝑅3
= 5

10

10 + 15
= 2𝐴 

H.W: for the circuit shown below:- 

1-find 𝑉𝐴𝐵  𝑎𝑛𝑑 𝐼2  . 

2- -find 𝑉𝐴𝐵  𝑎𝑛𝑑 𝐼2  𝑤ℎ𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝐴𝐵 𝑎𝑟𝑒 𝑜𝑝𝑒𝑛𝑑. 

3- -find 𝑉𝐴𝐵  𝑎𝑛𝑑 𝐼2 𝑤ℎ𝑒𝑛 𝑝𝑜𝑖𝑛𝑡𝑠 𝐴𝐵 𝑎𝑟𝑒 𝑠ℎ𝑜𝑟𝑡𝑒𝑑 . 

  

1-𝑉𝐴𝐵 = 5.88 𝑉 , 𝐼2 = 1.47 𝐴 

2-𝑉𝐴𝐵 = 20 𝑉, 𝐼2 = 1 𝐴 

3-𝑉𝐴𝐵 = 0 𝑉, 𝐼2 = 1.666 𝐴 

 



19:  conversion of energy sources 

A current source having a current (I) and a source resistance 

(𝑅𝑠) can be replaced by a voltage source with a voltage 

of (𝐼. 𝑅𝑠) and a source resistance (𝑅𝑠)  

 

 

EX: convert the voltage source shown below to a current source 

and calculate the current through the 4Ω load resistance for 

each source. 

 

 

𝐼𝐿 =
6𝑉

2+4
= 1𝐴                                             𝐼𝐿 = 3 ∗

2

2+4
= 1𝐴 



 

 

 



 

 

 



 


